Abstract: There are limited reports of neonatal depressed skull fractures in the absence of any known trauma or obvious risk factors. Here we describe a male neonate with a significant frontal nontraumatic depressed fracture, his course of treatment, and a literature review. A male neonate was attended for a significant congenital depressed skull fracture in the left frontal bone. He was born full term after an uncomplicated delivery to a multiparous mother who was a human immunodeficiency syndrome (HIV)-positive immigrant from sub-Saharan Africa. The pregnancy was otherwise uncomplicated. There was no history of trauma to the mother during the pregnancy or delivery. Ultrasonography had been unremarkable. No other abnormalities were noted. The patient was brought to the operating room at the age of 13 days for elevation of his fracture due to its nonreducible nature. A small linear incision was made just posterior to the coronal suture. The dura mater was stripped and a combination of Penfield and periostial elevators was used to elevate the depressed fracture. Nontraumatic depressed skull fractures are uncommon in neonates. The cause of this entity has not been identified, and many theories about its origin have been proposed. Treatment can be either surgical or conservative.
Case report
A full-term male neonate was attended for a significant congenital depressed skull fracture in the left frontal bone. He was born after an uncomplicated delivery to a multiparous mother who was a human immunodeficiency syndrome (HIV)-positive immigrant from sub-Saharan Africa. The mother was on a highly active antiretroviral regimen, and her HIV disease was well suppressed. The pregnancy was otherwise uncomplicated. There was no history of trauma to the mother during the pregnancy. Ultrasonography had been unremarkable. Calcium levels were normal in both mother and baby. The neonate was found to have a significant healed skull depression over the left frontal area (Figure 1 ), confirmed by a computerized tomographic scan of the head (Figure 2) . No other abnormalities were noted. Neurological examination showed no deficits and the head circumference was within normal limits.
The infant had an otherwise uncomplicated neonatal course in which he received standard antiretroviral prophylaxis. The decision was made to bring the patient to the operating room at 13 days of age for elevation of his fracture. A small linear i ncision was made just posterior to the coronal suture. The dura mater was stripped, and periostial elevators were used with unusual force to elevate the depressed fracture. Significant improvement in the depression was achieved with mild residual deformity ( Figure 3 ).
Dovepress
submit your manuscript | www.dovepress.com The infant recovered from surgery uneventfully and was noted to have an improved cosmetic result on follow-up at 5 weeks and at 3 and 7 months. At the most recent follow-up, the infant was found to be neurologically intact and achieving all developmental milestones.
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Discussion
Congenital skull fractures have been described in the literature in association with trauma, Ehlers-Danlos syndrome, multiple gestations, and maternal or fetal masses. caused by pressure from forceps delivery or obstetric maneuvers during a difficult labor. There are limited reports of depressed skull fractures in the absence of any known trauma or obvious risk factors. [5] [6] [7] Spontaneous intrauterine fractures in African women may be more common, and a larger series by Axton and Levy 8 suggests that the most frequent mechanism may be occult trauma from pressure of the fetal head on the sacral promontory, resulting in molding. Multiparity was also reported as a risk factor, which was postulated to be secondary to increased fetal size of successive pregnancies and decreased calcium due to poor nutrition and subsequent depletion with multiple pregnancies. Ultrasonography was not helpful in this case, and has been reported as normal in other similar cases. Whether this represents a limitation of imaging or rather suggests that these injuries occurred late in the gestation is not clear. In the event of a suspected head abnormality on fetal ultrasound, it may be worthwhile to perform fetal magnetic resonance imaging. At birth, computerized tomography is the method of choice to evaluate bone abnormalities and possible underlying bleeds. Structural magnetic resonance imaging is indicated if there are suspected structural brain anomalies, but it is probably better then to wait until the age of 3 months or more when the white/gray matter differentiation offers a higher quality view. The presence of HIV as a diagnosis in this case does not clearly point to causality of the fracture, although there has been an increased risk of trauma reported in neonates born to HIV-positive parents. 9 Most spontaneous depressed skull fractures are, like the one in this patient, not true fractures but rather depressions, with the calvarium left in continuity. Congenital nontraumatic linear fractures are exceedingly rare, 6 and likely represent a different mechanism.
Both operative and nonoperative approaches to congenital skull fractures have been described. In this case, we describe a gratifying outcome using an operative approach, and others have done so as well. Spontaneous resolution of smaller fractures has also been reported. 8, 10 Active nonsurgical interventions have been described, including the use of vacuum elevation techniques 3 as well as digital compression on the margins of the depressed area (Raynor-Parsa maneuver). We favored an operative approach in this case because we felt that the fracture was large and deep enough to make spontaneous resolution unlikely.
Our operative technique of elevation by undermining the depression and applying direct upward pressure with elevators has been described previously. 11 This technique is dependent upon early intervention, because even at the age of 13 days, skull depression requires significant force to elevate it without disrupting the calvarium. Similar depressions presenting later in infancy would likely require formal craniotomy for repair.
The outcome is favorable in the absence of underlying abnormalities, with most case reports describing normal outcomes. 6, 7 Infants with developmental delay after depressed skull fracture have also been reported, but the delay is likely to be the result of insults to the brain resulting directly from the original trauma. The child in this case is, at present, noted to be meeting developmental milestones.
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